For the use of related piperidinethiones in the synthesis of febrifugine analogues, see: Michael et al. (2006). For information on the biological activity of febrifugine, see: Murata et al. (1998).
The title molecule, C 20 H 23 NO 2 S, adopts a twisted conformation in which the two aromatic rings connected to the central piperidine ring are orientated trans to each other. An intramolecular C-HÁ Á ÁS contact occurs. In the crystal, C-HÁ Á Á and C-HÁ Á ÁO interactions act to stabilize the structure in three dimensions.
Related literature
For the use of related piperidinethiones in the synthesis of febrifugine analogues, see: Michael et al. (2006) . For information on the biological activity of febrifugine, see: Murata et al. (1998) .
Experimental
Crystal data C 20 H 23 NO 2 S M r = 341.45 Orthorhombic, Pbca a = 18.371 (3) Å b = 10.4844 (15) Å c = 18.467 (3) Å V = 3556.9 (9) Å 3 Z = 8 Mo K radiation = 0.19 mm À1 T = 173 K 0.47 Â 0.28 Â 0.05 mm
Data collection
Bruker APEXII CCD area-detector diffractometer 22717 measured reflections 4286 independent reflections 2949 reflections with I > 2(I) R int = 0.046 Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.098 S = 1.01 4286 reflections 218 parameters H-atom parameters constrained Á max = 0.26 e Å À3 Á min = À0.26 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C16-C21 ring. Symmetry codes: (i) Àx; y À 1 2 ; Àz þ 3 2 ; (ii) Àx; Ày; Àz þ 1.
D-HÁ
Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT-NT (Bruker, 2005) ; data reduction: SAINT-NT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and SCHAKAL99 (Keller, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). This work was supported by the University of the Witwatersrand and the National Research Foundation, Pretoria (grant number 78837). supplementary materials Acta Cryst. (2013) . E69, o21 [doi:10.1107/S1600536812048854] (±)-3-Benzyloxy-1-(4-methoxybenzyl)piperidine-2-thione Daniel P. Pienaar, Sanaz Khorasani, Charles B. de Koning and Joseph P. Michael
Comment
The title piperidinethione was prepared as an intermediate for the total synthesis of febrifugine, a quinazoline alkaloid with potent antimalarial activity (Murata et al., 1998) . Related thiolactam intermediates have been used in the synthesis of febrifugine analogues in ongoing investigations in our laboratories (Michael et al., 2006) . It should be noted that, although an optically pure lactam was used in the synthesis of the title compound, racemization took place during the replacement of oxygen by sulfur with Lawesson's reagent.
The title organic compound ( Fig. 1 ) crystallizes in the space group Pbca. The molecule adopts a twisted conformation in which the two aromatic rings connected to the piperidine ring are orientated trans to each other. The aromatic rings are also rotated with respect to each other such that the angle between least squares planes defined by the two rings is 59.04 (6)°. The most significant weak interactions in this structure are listed in Table 1 . Two C-H···π interactions involving the ring defined by C16-C21 are present in the structure while no such interactions exist for the aromatic ring defined by C8-C13. These two C-H···π interactions act to bring three molecules together which interact further through the C-H···O interaction as shown in Fig. 2 . No significant π···π interactions are present in the structure.
Experimental
The title compound was synthesized by heating a mixture of (3S)-3-benzyloxy-1-(4-methoxybenzyl)piperidin-2-one (170 mg, 0.52 mmol) and Lawesson's reagent (106 mg, 0.26 mmol) in benzene (8 ml) under reflux for 4 h. After evaporation of the solvent in vacuo, the residue was purified by column chromatography on silica gel with hexane/ethyl acetate (4:1 v/v) as eluent to yield the racemic product as shiny colourless plates (174 mg, 98%), m.p. 349.5-351.5 K.
Refinement
All H atoms attached to carbon were positioned geometrically, and allowed to ride on their parent atoms, with C-H bond lengths of 0.95 Å (CH), 0.99 Å (CH 2 ) or 0.98 Å (CH 3 ), and isotropic displacement parameters set to 1.2 (CH and CH 2 ) or 1.5 times (CH 3 ) the U eq of the parent atom. The molecular structure of (I), showing the atomic numbering scheme. Displacement ellipsoids are drawn at the 50% probability level.
Computing details

Figure 2
C-H···π and C-H···O interactions in the structure of (I). Only the aromatic ring defined by C16-C21 is involved in C -H···π interactions but these act to bring three molecules together. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(±)-3-Benzyloxy-1-(4-methoxybenzyl)piperidine-2-thione
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C2 −0.00224 (8) (6) 0.0072 (7) 0.0032 (7) C5 0.0297 (9) 0.0303 (9) 0.0514 (10) −0.0019 (7) −0.0028 (7) −0.0028 (7) (7) 0.0371 (9) 0.0003 (6) 0.0033 (6) 0.0049 (6) C16 0.0258 (7) 0.0222 (7) 0.0290 (7) −0.0001 (6) −0.0030 (6) 0.0012 (6) C17 0.0298 (8) 0.0212 (7) 0.0390 (9) −0.0024 (6) −0.0011 (6) 0.0005 (6) C18 0.0261 (8) 0.0327 (9) 0.0488 (10) −0.0036 (7) 0.0016 (7) 0.0014 (7) C19 0.0308 (9) 0.0337 (9) 0.0473 (10) 0.0083 (7) 0.0001 (7) −0.0015 (7) C20 0.0404 (10) 0.0209 (8) 0.0440 (10) 0.0037 (7) −0.0011 (7) −0.0001 (7) 
